Activation of the ADP/ATP carrier from mitochondria by cationic effectors.
The ADP/ATP carrier from the mitochondrial inner membrane was found to be influenced by cationic substances from the hydrophilic surroundings. Under low-ionic-strength conditions, addition of these cationic effectors fully activated the reconstituted adenine nucleotide translocator. The list of activators included divalent cations, polyamines, peptides and cationic proteins. The minimum requirement for an activator to be effective was the presence of at least two positive net charges, regardless of the size of the molecule. Cationic molecules were not activating when an intramolecular charge compensation was possible or when the two charges were too far apart from one another. The affinity of these activators varied from several hundred microM (diaminoalkanes, divalent cations) to 1 microM (cytochrome c, spermine) and even down to a few nM (polylysine). The activation by cations was fully reversible and was not due to fusion processes. It was not mediated by an interaction with the anionic substrates ADP and ATP, nor by interaction with the liposomes. The stimulation could directly and functionally be correlated to the reconstituted carrier protein. Activation was not observed in intact mitochondria, but could be demonstrated when the outer mitochondrial membrane had been removed by treatment with digitonin. These mitoplasts were stimulated by polycations similar to the ADP/ATP carrier in the reconstituted system.